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2004: How Do You Protect People When... - 1

BERKELEY l.

e You don’t understand the
toxicology

« You don’t know how well
PPE is going to work

« You don’t know what health
effects to expect

 You don’t really know which
routes of exposure are
important

* You don’t know how to
measure exposure

* You don’t know how to do
medical surveillance

 There are no regulations or
consensus standards

 The first NIOSH sponsored
Nano EH&S conference
hasn’t been held yet!
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2004 University of California Guidelines

* University of California issues draft guidelines
on the safe handling of nanomaterials

—Use basic good laboratory practices
—Don’t forget hazards of precursors

—User respirators if handling nanopowders
outside of a hood

—Exhaust synthetic equipment to the outside
—Manage contaminated equipment
—Nothing on exposure assessment
—Nothing specific on waste

—No requirement to filter effluent
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Department of Energy __ |
Policy Statement 9/15/05 z ”

e

BERKELEY l.

U.S. Department of Energy POLICY
Washington, D.C.

DOE P 456.1

9-15-05

SUBJECT: SECRETARIAL POLICY STATEMENT ON NANOSCALE SAFETY

 Adopt, as appropriate, national consensus
standards as they emerge

+ Use existing EH&S control systems

 Monitor research developments and react
accordingly

 DOE says it will support ongoing research
and policy making
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NIOSH Publishes First Draft
Approach Document 10/1/05
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NIOSH Publishes First Draft pemm
Approach Document 10/1/05 rrece] !

 Raise Awareness of the issue

* Provide interim recommendations

* Facilitate information exchange

* |dentify Information gaps

* Respond to the many inquiries they were receiving

National Institute for
Occupational Safety and Health
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NIOSH Publishes First Draft s
Approach Document 10/1/05 _— A

BERKELEY l.

Air Monitoring—*...uncertain as to what measurement
technique should be used to monitor exposures in the
workplace.”

Engineered Controls—“...control of airborne exposure to
nanoparticles...engineering control techniques similar to
those used in reducing exposures to aerosols.”

Work Practices—“The incorporation of good work practices
...can help to minimize worker exposure...”

Protective Clothing—“Currently, no guidelines are available
on the selection of clothing ...for the prevention of dermal
exposure...”

Respirators—“Since nanoparticles are typically smaller than
100 nm they are theoretically collected more efficiently than
the 0.3 um test aerosols.” (HEPA filtration and respirators)

Spill Cleanup—*No specific guidance is currently available on
the cleaning up of nanomaterials spills.” m o

tional Institute for
Occupational Safety and Health

LAWRENCE BERKELEY NATIONAL LABORATIOR Y I



EPA Publishes First Draft s

“White P ” 1/2 cecceet] i
ite Paper” 1/2/05

Y. i * General review of the
e issues, nothing that
can be used in the

U.S. Environmental Protection Agency field
EXTERNAL REVIEW DRAFT ° Req u i I'Ed 25 months
Nanotechnology White Paper to finalize

Prepared for the U.S. Environmental Protection Agency
by members of the Nanotechnology Workgroup,
a group of EPA’s Science Policy Council

Science Policy Council
U.S. Environmental Protection Agency
Washington, DC 20460

NOTICE

Thss document 1s an external review draft. It has not been formally released by the U.S
Envmommental Protection Agency and should not at thas stage be construed to represent
Agency possion
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2005 DOE NSRC Approach Document. >
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Purpose and Limitations creeend]
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Provide guidance to the five NSRCs for the
development of safety controls

—Not intended to be adopted verbatim

Offer guidance for working with materials of
unknown hazard

Promote consistency among the five nanocenters
Does not preempt national, state or local regulations
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Work Planning

Frereroee gni
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 Review all work with nanomaterials for EH&S
concerns following an established safety-
assessment process

—Develop a well defined description of the work

—Involve appropriate subject matter experts
* Industrial hygiene
* Fire protection (for reactive materials)
« Waste management

—Consider hazards of precursors and equipment

—Consider potential hazard of nanomaterials
captured on filters
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Engineered Controls crevend] f
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 Work that could generate an aerosol should be
conducted in a enclosed, ventilated system such as
fume hood, glove box or glove bag

—Alternatively, use close capture system

—Filter/scrub exhaust air where nanoparticles may
be generated

—Do not recirculate exhaust air if possible

« Avoid HEPA filtered stand alone hoods or biosafety
cabinets if not exhausted to the outside

« NEVER use laminar flow hoods
(clean benches)

* Test and maintain these systems

s L AWRENCE BERKELEY NATIONAL LABORATORY



Sy

Administrative Controls ereer?] p
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* Develop and implement a chemical hygiene plan
specific to the scope of activities
 Housekeeping

—Clean surfaces after each shift if contaminated
« Consider reactivity of material when selecting method
* Dedicated HEPA Vacuum
+ Wet wiping
 Work practices

—Keep materials in closed containers except
when inside ventilated systems

—Minimize potential for aerosol and skin contact
—Use PPE when engineered controls not used

LAWRENCE BERKELEY NATIONAL LABORATORY




Posting and Labeling
—_—1

 Post signs at entrance to work A GAUTI]@NJ

area warning of nanomaterials

« Label storage containers Building 67 Rooms 1201
ol | | = @
“Waam | | WATERAS | | cefmicas

MINIMUM REQUIRED PERSONAL PROTECTIVE EQUIPMENT:

[ Eye protectian required within delinested area surraunding fume hood |
[ Carry eye pratectian at all times in ather parts of lab |

APPLICABLE FORMAL WORK AUTHORIZATION DOCUMENTS:
[Nane | I I |

COMMENTS:

COMMENTS: | |

3 H z H H RESPONSIBLE INDIVIDUALS:
Dispersible nanoscale materials may be handled in this lab o o ——
‘ Frank Ogletren. 67-1210 | (SADMBfF-A862 | (SADIIDF-7508 | (SADIS2B-3502
Virginia Altan, 67-1212 (5ADM8A-5173 (510} 555-7814
Hiauel, Salmecan. 67-2111 (5ADMBA-6704 | (510} 234-3212

BUILDING AND FACILITY MANAGER:

Nare Locatian Wark Phane & Wark Cell X Harne Phane &
Iﬁ Tarres I 62-1044 l (510} 486-5355 | (510}285-513? | (525} ?56-7255 |
IRick Kelly I 62-3205 l (510} 486-4088 l [510) 457-8452 l (510} 537-83911
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Personal Protective Equipment .,
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 Wear PPE when failure of a single control could entail
significant risk of exposure

— Alternately, equip engineered controls with performance
monitors

 Typical wet chemistry PPE when needed
— Closed toe, low permeability shoes
— Long pants without cuffs
— Gauntlet gloves or gloves with sleeve extenders
— Lab coats (consider notifying vendor)
— Eye protection

 Respirators should be half mask

P100 if used
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Monitoring and Characterization .7,

* Minimally, use direct reading TSI 3007
instrument to measure airborne
nanoparticle level

 Perform more sophisticated air
sampling TSI

surface area
—Recommended method providedter
in appendix A
« TSI 3007 Nanoparticle counter
 GRIMM particle sizer

 Filter collection with EM analysis

—Other alternatives

» Size selective nanoparticle counters
« Surface area counters

3RIMM Sizer
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Worker Competency - X

Identify people potentially exposed to nanoparticles
—Registry

Provide appropriate nanosafety training

—Also training for chemicals, PPE, waste, etc
Provide awareness-level training to guests (users)
Provide written procedural requirements to guests
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Medical Exams

Frereroee gni
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Provide workers with “baseline” medical evaluations
and nonspecific routine health monitoring program
—Worker

- works with nanoparticles & may inhale them or get them
on their skin, or

« spends significant time in area where dispersible
nanoparticle are handled, or

« works on potentially contaminated equipment
Provide immediate exam for people
exposed in an “incident”

Exempts non-resident people
—QGuests, users

LAWRENCE BERKELEY NATIONAL LABORATORY



Waste Management -

» |If classified as hazardous per 40
CFR or state regulations,
dispose of waste using standard
hazardous waste procedures

* If not classified as hazardous,
send the waste to a RCRA
permitted TSDF anyway

—Include instruction on how to
dispose of material

Do not permit nanomaterials to
be shipped to researchers home
institution for disposal
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Spills o ;r{}‘

« Small spills cleaned up by lab personnel
* Large spills cleaned up by hazmat team

* Refer any people exposed in the incident for a
medical review

« Clean up spill using wet methods/HEPA vacuuming
* Treat all clean up equipment as “contaminated”
 Dispose of waste appropriately
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More NIOSH Guidance 6/2007 erenenti

CDCle S &

Progress Toward Safe
Nanotechnology in the
Workplace

 WAT TR

A Report from the NIOSH
Nanotechnology Research Center
"

¥
1 .’ ,"‘,' Y7
ey .
DEPARTMENT OF HEALTH AND HUMAN SERVICTES 1
Contars for Dwieaso Conmeol and Frevenion <
wotere Intitisr for Ocrupartonad Saloty aret Hewt \

¢ (TosH

Use standard engineering
controls

— Enclose source

— Local exhaust

— HEPA filters
Administrative controls

— Wet methods

— Cleaning

— Training
PPE

— HEPA filtered
respirators work

Summary of NIOSH
research activities,
partnerships, lit review
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ASTM E 2535-07 (10/07) -

Designation: E 2535 - 07
i’

INTERNATIONAL

Standard Guide for
Handling Unbound Engineered Nanoscale Particles in
Occupational Settings

This standard is issued under the fixed designation E 2535; the number immediately following the designation indicates the year of
onginal adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (€) indicates an editorizl change since the last revision or reapproval.

INTRODUCTION

Nanometer-scale particles are encountered in nature and in industry in a variety of forms and
materials. Engineered nanoscale particles as a class comprise a range of materials differing in shape,
size, and chemical composition, and represent a broad range of physical and chemical properties.
Workers within some nanotechnology-related industries and operations have the potential to be
exposed to these engineered nanoscale particles at levels exceeding ambient nanoscale particle
concentrations through inhalation, dermal contact and ingestion when not contained on or within a
matrix (unbound). Occupational health risks associated with manufacturing, processing and handling
unbound nanoscale particles, agglomerates or aggregates of nanoscale particles are not yet clearly
understood. Dominant exposure routes, potential exposure levels and any material hazard are expected
to vary widely among particular nanoscale particle materials and handling contexts. Additional
research is needed to understand the impact of these exposures on employee health and how best to
devise appropriate exposure monitoring and control strategies. Until clearer understandings emerge,
the limited evidence available suggests caution when potential exposures to unbound engineered
nanoscale particles (UNP) may occur.

EEEEsssssssssnmm—— L. AWRENCE BERKELEY NATIONAL LABORATIOR Y



Key Features ceccesd] P

.

 Broad scope--R&D, manufacturing, other

 Applicable where there are no exposure
standards, no robust risk information

* Applies to unbound engineered nanoparticles or
their respirable agglomerates or aggregates

—Up to 10 ym aerodynamic size (unusual)

 The Control Principle: Minimize exposures to
“As Low As Reasonably Practicable”

—NSRCs judged that we were already doing this
but refused to refer to it as ALARP

s L AWRENCE BERKELEY NATIONAL LAEBEORATOR Y
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Key Features
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 Requires:
—Formal written management policy

« Materials characterization and safety data
 Documentation of exposure and risk assessments
 Engineering and other analyses
 Work rules, SOPs, response plans
« Training materials
 Feedback process
* Periodic review of program

—Program manager
—Training

I L AWRENCE BERKELEY NATIONAL LABORATORY I



ASTM-Key Features -

« Air sampling if possible
—Exposure limits—Starting points

 ACGIH-Insoluble PNOS exposure <3
mg/m3 respirable

« EPA Ambient Air Quality Standards PM2.5
35 ug/m3

 NIOSH Nano TiO2 standard-0.1 mg/m3
« Carbon Nanotubes-TLYV for quartz 25 ug/m3

I L AWRENCE BERKELEY NATIONAL LABORATORY I



ASTM-Exposure Control

\
r ‘in

rrero ‘

* Engineering controls work
—Isolation
—Fixation--use non-dusty techniques
—Waste minimization
—Local exhaust
—Containment (within room)
—HEPA filters
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ASTM-Exposure Control -

 Administrative controls
—Housekeeping
—No compressed air, dry sweeping
—Wet Methods
—Decontaminatable surfaces
—Good hygiene
—Access controls

—Attention to process control,
equipment commissioning

—Training
—Process control

LAWRENCE BERKELEY NATIONAL LABORATORY



ASTM-Exposure Control -

BERKELEY L
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Medical surveillance—-think about it!

Consider non-routine activities—Maintenance,
commissioning, decommissioning

Control material transfer between containers
Manage containers and storage
—Used containers
Plan for waste handling
Be prepared to responding to spills
Use PPE as necessary
—Make sure it will work for your nanoparticles
Communicate the hazard-Signs and labels
— Identify the hazards
—Specify work locations
—Indicate methods to protect oneselve’s
MSDSs—get or prepare good ones!!

LAWRENCE BERKELEY NATIONAL LABORATORY



ISO Technical Report 12885 (10/2008), ’\1
* Health and safety practices in occupational
settings relevant to nanotechnologies
—Literature review
—EXxposure assessment techniques
« Air sampling
 Dermal exposure assessment
—Risk assessment strategies
—EXxposure control strategies
—Administrative controls
—Recordkeeping
—Waste management, fire and explosion control
—PPE

LAWRENCE BERKELEY NATIONAL LABORATORY




ISO Technical Report 12885 (10/2008)....2, .

iy
Free

« Health surveillance

—Consider whenever there is exposure and a
measurable biological indicator

—Establish individual baselines rather than
relying on population “reference values”

—*“Basic worker health monitoring program” is
the minimum (lifted from NSRC guideline)

 Maybe pulmonary, renal,m liver and hematopoietic
system function testing, maybe not!
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NIOSH Medical Surveillance Guide (2/2009),:}1 ‘,;}‘
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Workplace
Safely and Health

Current Intelligence Bulletin 60

Interim Guidance for Medical Screening and
Hazard Surveillance for Workers Potentially
Exposed to Engineered Nanoparticles




Sy

NIOSH Medical Guide (2/2009) gmace] §
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Currently there is insufficient scientific and medical evidence to recommend the
specific medical screening of workers potentially exposed to engineered nanopar-
ticles. Nonetheless, this lack of evidence does not preclude specific medical screen-
ing by employers interested in taking precautions beyond existing industrial hygiene
measures. If nanoparticles are composed of a chemical or bulk material for which
medical screening recommendations exist, these same screening recommendations
would be applicable for workers exposed to engineered nanoparticles as well.

As research into the hazards of engineered nanoparticles continues, vigilant reas-
sessment of available data is critical to determine whether specific medical screen-
ing is warranted for workers. In the interim, the following recommendations are
provided for workplaces where workers may be exposed to engineered nanopar-
ticles in the course of their work:

» Take prudent measures to control exposures to engineered nanoparticles.
« Conduct hazard surveillance as the basis for implementing controls.

« Continue use of established medical surveillance approaches.
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NIOSH Medical Guide (2/2009) -

 “No substantial link has been established
between occupational exposures to engineered
nanoparticles and adverse health effects.”

« “...toxicological research to date is insufficient
to recommend such (medical) monitoring, the
appropriate triggers for it and components of it.”

« Lack of information on sensitivity, specificity,
predictive values of tests

I L AWRENCE BERKELEY NATIONAL LABORATORY I



NIOSH Medical Guide (2/2009)

“...insufficient information is now available to
make any recommendations beyond hazard
surveillance.”

“NIOSH continues to recommend occupational
health surveillance as an important part of an
effective risk management program.”
”...continue using established approaches to
collect data that may be informative in the future
about whether there is an increase in the
frequency of adverse health events related to
exposure to engineered nanoparticles”.

“Lack of evidence...should not stop employers
who want to take additional precautions,
including medical screening...”

LAWRENCE BERKELEY NATIONAL LABORATORY



Newest NIOSH Guide (3/2009) .7, .;;‘

Approaches to Safe

Nanotechnology « Update of prior
Managing the Health and Safety Concerns gu idance
Associated with Engineered Nanomaterials
« Some good
information
 Doesn’t change a
whole lot

Centers for Disease Control and Prevention
National Institute for Occupational Safety and Health

DEPARTMENT OF HEALTH AND HUMAN SERVICES . CDC
—
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EPA CNT Rules (Pending)

I".
!E1|‘

* “May present unreasonable risk to human
health...”

* Requires full face respirators with N-100 filters
for “manufacturers” of carbon nanotubes!

* Requires protective clothing and gloves!
 Read more:

—http://hs.environmental-
expert.com/resultEachPressRelease.aspx?cid
=4280&codi=53524&Ir=1
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OSHA (Cal and Federal) _—.

OCCUPATIONAL SAFETY & HEALTH ADMINISTRATION

www,.OSHA.gov A-ZINdex: ABCDEFGHIJKELMNOPOQRSTUYVWXYZ

Nanotechnology
OSHA Standards

Search OSHA @

A variety of companles are researching and developing nanotechnology. Although there are
nanomaterials In a few products used In the construction Industry, most of these activities
fall under OSHA General Industry standards, This page highlights some of the applicable
General Industry OSHA standards.

Standards

Section S5(2)(1) of the Occupational Safety and Health Act of 1970 (29 V.5.C. 654), often
referred to as the General Duty Clause, requires employers to “furnish to each of his
employees employment and a place of employment which are free from recognized hazards
that are causing or are likely to cause death or serious physical harm to his employees.”
Sectlon 5(a2)(2) requires employers to "comply with occupational safety and health
standards” promulgated under this Act.

Welcome to the California

GOV DEPARTMENT OF INDUSTRIAL RELATIONS

Return to: Industrial Relations Home

rrerrrerr ‘m

Safety and
Health Topics

Nanotechnology
-

" Applications

= Health
Effects/Controls

* Research
Priorities

= Additional
Information

Content Reviewed
10/07/08

Skij

nanoparticle

Your search - nanoparticle - did not match any documents.
No pages were found containing "nanoparticle™.

Suggestions:

¢ Make sure all words are spelled correctly.
o Try different keywords.

e Try more general keywords.

Advanced Search

(‘Search Industrial Relations )  Sgscn risis
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* DOE rule relating to nano work at DOE labs
* Failed process, flawed product
—Ignore unless you are a DOE contractor

—To be revised in Winter 2009-10, hopefully
better product
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Everybody is Working On This!

IRSST publications

Best Practices Guide to Synthetic Nanoparticle Risk Management

Ostiguy, Cloude; Roberge, Brigitte; Ménard, Luc; Endo, Charles-Anice
Studies and Rescarch Projects / Report R-553, Montréal, IRSST, 2003, 67 pages.
Qe Jviniey PErpe: (8.403) Varsion frangaise disponibie @ 8-56¢

ANEsZing nancparticies.

Safe production and
use of nanomaterials R

icles. Prepared joimtly by the IRSST, CSST and NanoQuébec, this best practices guide proposes

NoParticies is sl kmited. Among other things, the toxic effects reiated to the capadity of
in certain organs and inside calls are only partially documanted. While n.rooamd« can be

ential risks of nanomater
and how to safely handle
imaterials of uncertain toxici

halat

In the last few years, the pumber of rescarch studices on the toxicity of dilferent types of nancenaterials |
increased dramatically. These studies have suggested eficcts a1 the ecliular level and in short-tenm aniy
tests. The effects scen dopend on the base material of the nanoparticle, its sine and structure, md|
substituents and coatings Additional toxicology testing is being funded or planncd by the Natiol
Nanotechnology Infrastructure Network and other research organizations in the US and in Eurof
Nanomaterials of uncertain toxicity can be handled using the same precautions currently used at universittts
1o handle other materials of unknown toxicity: use of exhaust ventilation {such as fume hoods and vested

during pe d that may release acrosols or fibers and use of

enclosures) to prevent

gloves 10 prevent dermal exposure Thn article presents an overview of some of the mafor guestions in

the best practices that univensitios sach as MIT sand othens are curremtly

gy and alvo
usiegg 10 provent expossTy

By Marilyn F. Hallock,
Pam Greenley,

Lou DiBerardinis,

Dan Kallin

WHAT ARE NANOMATERIALSY

The focus of this article s engincerod

nanoparticlos that are intentionally

EEEEsssssssssnmm—— L. AWRENCE BERKELEY NATIONAL LABORATIOR Y

The focus of this
article is engineered
nanoparticles that are
intentionally
fabricated for their
nanoscale properties.

fadwicated for their panoscale nrocer

Particles in the nanomscter size
range do vccur both in nature and s
wn incidental byproduct of existing
industrial peocesses. Nanosized parth
cles are part of the rnge of atmo-
spheric  particles  generated by
natural events such as volcanic erup
vons and forest fices, They also are
part of the fumes pencrated during
weldieg, automobile cxhaust, and
other industrial combastion pro.
cesses. One concern about small par

,A\l A
(reeeee P
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Questions? -
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More stuff to look at

Universities & research center protocols

* Center for High-Rate Nanomanufacturing. (November 2007).
Interim Best Practices for Working with Nanoparticles. Draft
Document.

e Center for High-Rate Nanomanufacturing. Dermal and Respiratory
Protection in Handling Nanomaterials (2006). Slides.

e Clemson University. (October 2006). Research involving
hazardous agents - Instructions, Checklists and Forms for
completion. Protocol.

* Florida State University. Nanosafety Program. Website.

e Hong-Kong University of Science & Technology. (November 2006).
Safety & Environmental Protection Office. Safety & Environmental
Protection Manual. Chapter 21 Nanomaterial and Nanotechnology.
Precautionary Measures & HKUST Nanosafety Program.

e Institute of Physics of the Complex Matter. (Switzerland). Rules
for Working Safely with Complex Matter. Rules.

e MIT. Potential Risks of Nanomaterials and How to Safely Handle
Materials of Uncertain Toxicity. Website.

e Molecular Foundry, Lawrence Berkeley National Laboratory.
(December 2005). Environmental Health and Safety Issues,
Precautions Taken at the Molecular Foundry to Limit Risk.
Precautions.

e Nanoscale Science Research Centers (Department of Energy).
(June 2007). Approach to Nanomaterial ES&H. Document.

e National Cancer Institute at Frederick. (June 2006). Working with
nanomaterials. Procedures.

e Stanford University. (2004). Nanotechnology: Safety and Risk
Management Overview. Presentation.

* Texas A&M. (2005). Interim Guideline for Working Safely with
Nanotechnology. Guideline.

EEEEsssssssssnmm—— L. AWRENCE BERKELEY NATIONAL LABORATIOR Y
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Companies protocols & practices

Altairnano. (December 2006). The Value of HS&E in Building a
Nanotechnology Business. International Conference on
Nanotechnology Occupational and Environmental Health and
Safety: Research to Practice. Cincinnati, Ohio, USA. Presentation.
Altairnano. (December 2006). Developing an HS&E Program
during Scale-Up and Production. International Conference on
Nanotechnology Occupational and Environmental Health and
Safety: Research to Practice. Cincinnati, Ohio, USA. Presentation.
BASF. Guide to safe manufacture and for activities involving
nanoparticles at workplaces in BASF AG. Guide.

Degussa. (December 2006). Practice in a Chemical Trust:
DEGUSSA (Germany). Nanostructured Materials: Occupational
Safety. Workshop on Nanomaterials and Environment: Handling
and Management in Research Facilities, Brussels. Presentation.
DuPont. (December 2006). Industry Nanoparticle Occupational
Safety & Health Consortium Update. International Conference on
Nanotechnology Occupational and Environmental Health and
Safety: Research to Practice. Cincinnati, Ohio, USA. Presentation.
DuPont - Environmental Defense Nano Partnership. (February
2007). NanoRisk Framework.

Draft.

IP Nanoker. Nanomaterials and health & safety. Webpage.
Johnson & Johnson. (December 2006). Managing the
Incorporation of NanoMaterials into Products. International
Conference on Nanotechnology Occupational and Environmental
Health and Safety: Research to Practice. Cincinnati, Ohio, USA.
Presentation.

Luna Innovations - Nano Safe. (December 2006). Luna
Innovations NanoSafe Framework for Managing EHS Risks.
International Conference on Nanotechnology Occupational and
Environmental Health and Safety: Research to Practice.
Cincinnati, Ohio, USA. Presentation.



Still More e

Governmental Perspectives

e BAUA (German Federal Institute for Occupational Safety and
Health) and the German Chemical Industry Association (VCI).
(2007). Guidance for handling and use of nanomaterials at the
workplace. Report.

* BAUA (German Federal Institute for Occupational Safety and
Health). (2007). Working Programme 2007-2010 for safe, healthy
and competitive workplaces. Report. Conference on Nanotechnology Occupational and Environmental

® BAUA (German Federal Institute for Occupational Safety and Health and Safety: Research to Practice. Cincinnati, Ohio, USA.

Health). (December 2007). Nanotechnology: Health and =

5 ; § Presentation.

Environmental Risks of Nanoparticles - Research Strategy.

Prasentation. e European Trade Union Institute. Nanotechnologies and workers'

British Standards Institute, UK. (December 2007). Guide to safe health. Website.

handling and disposal of manufactured nanomaterials. Guide. ¢ Hazards. Hazards Magazine.

e City of Berkeley. (April 2007). Introduction to Manufactured

Nanoscale Material Health & Safety Disclosure

For the reporting period of June 1, 2007-June 2, 2008. industry. Briefing document.

Manufactured Nanoscale material Disclosure Guidelines.

Department of Energy. Nanoscale Science Research Centers.

(June 2007). Approach to Nanomaterial ES&H. Document.

e European Commission - DG Enterprise. (December 2006).

Nanomaterials in EU Chemicals Legislation: Aspects for Worker
Protection. Workshop on Nanomaterials and Environment:
Handling and Management in Research Facilities, Brussels.
Presentation.

Union Perspectives

e AFL CIO. (December 2006). Worker Training. What must workers
learn when our knowledge is incomplete? International

* Trades union Congress, UK. (May 2006). Toxic warnings for nano

Health and Safety Executive. (2004). Nanotechnology -
Information Note. UK. Note.

NICNAS (Australian National Industrial Notification and
Assessment Scheme). (January 2007). Summary of call for
information on the use of Nanomaterials. Information Sheet.
e - NEW - NIOSH. (March 2009). Approaches to Safe
Nanotechnology - Managing the Health and Safety Concerns
Associated with Engineered Nanomaterials. Report.

NIOSH. (2008). Safe Nanotechnology in the Workplace. An
Introduction for Employers, Managers, and Safety and Health
Professionals. Report.

NIOSH. (2007). Progress Toward Safe Nanotechnology in the
Workplace. Report.
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NanoCEO Site/ICON g
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Reviews of Nano Health & Safety Protocols and Good Practices

¢ American Industrial Hygiene Association. Website.

s ACS, Committee on Chemical Safety. (August 2006). Lab safety
guidelines for handling nanomaterials. Website

Ellenbecker, M, (December 2006). Controls and Practices
Overview. International Conference on Nanotechnology

Occupational and Environmental Health and Safety: Research to
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